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A la sk a ’s Possible Petroleum Provinces*
George Gryc 
U.S. Geological Survey 
M enlo Park , California
ABSTRACT
Petroleum is the major Alaskan source of energy immediately available to the United States. Petroleum accounted 
for 89 percent or about $219 million of Alaska’s total mineral production in 1969 estimated at nearly $245 million.
Alaska’s first oil field was discovered at Katalla in 1902. About 154,000 barrels of oil were produced from 1902 to 
1933. From 1945 through 1952, 45 shallow core tests and 36 test wells were drilled in and adjacent to Naval Petroleum 
Reserve No. 4 in northern Alaska. Oil deposits with possible reserves of 72 to 112 million barrels and gas deposits with 
possible reserves of over 300 billion cubic feet were discovered. In 1957 oil and gas were discovered in Cook Inlet. The 
reserves are estimated at 1.5 to 2.6 billion barrels of oil in place and about 5 trillion cubic feet of gas. The discovery of 
oil at Prudhoe Bay in northern Alaska was announced in 1968 and the reserves were estimated at 5 to  10 billion barrels. 
Speculative reserve figures as high as 40 billion barrels of oil at Prudhoe Bay and 100 billion in Arctic Alaska have been 
published.
Future prospects for petroleum in Alaska appear to be best in northern Alaska, Cook Inlet, Gulf of Alaska, and 
continental shelf regions.
The discovery o f a g iant o il poo l near Prudhoe 
Bay signifies to  m any th a t  th e  vision o f  Alaska as 
“ a vast sto rehouse of m inerals”  is ab o u t to  m ate­
rialize. Many Alaskans see th e  developm ent o f 
N o rth  Slope oil as the m eans to  econom ic grow th  
and  independence. E xplora tion ists and  developers 
are intrigued by  th e  possibilities o f vast petro leum  
and  o th er m ineral resources th ro u g h o u t the  N orth  
A m erican A rctic . E conom ists and po litical s tra te ­
gists see the possibilities o f significant shifts in 
w orld  trade and  in te rnationa l relationships. But 
m any, including A laskans, are concerned by  the  
environm ental effects and  changes th a t  develop­
m en t will bring  to  this h ith e r to  rem ote  and iso­
la ted  A rctic region.
T hat a m ajor sym posium  has been  convened 
in Rolla, M issouri on th e  subject o f  far n o rthe rn  
developm ent illustrates th e  w idespread in terest in 
th is  subject. O n hearing th a t /  was partic ipa ting  in 
such  a m eeting here, one  o f  m y colleagues ex­
pressed surprise, b u t th en  observed th a t  th is fit the  
“ show  me” M issouri trad itio n . I suspect th a t there 
are others, also, w ondering if the  A rctic  has been 
tru ly  rediscovered.
Y our chairm an  was very fla tte ring  and titled  
m y part in th is discussion as “ A laska’s po ten tia ls  in 
energy requ irem en ts fo r the  U .S .”  U n fo rtuna te ly , 
m y know ledge and experience is n o t th a t all- 
inclusive. I will w rite m ostly  o n  “ A laska’s possible 
pe tro leum  provinces” , a sub ject in w hich I have 
been  in terested  fo r m any years.
Petroleum  is certain ly  the m ajor A laskan 
source o f energy  im m ediately  available to  the  rest 
o f  the U nited  States. O ther possible Alaskan 
energy sources, including coal, oil shale, and rad io ­
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active m aterial are presently  m in o r co n trib u to rs  
and p robab ly  will rem ain  so fo r  som etim e. T he 
to ta l m ineral p ro d u ctio n  in A laska in 1969 is 
estim ated at nearly $245 m illion. Petro leum  ac­
coun ted  for $219 m illion dollars o r 89 percen t. 
Sand and  gravel p ro d u ctio n  to ta le d  slightly m ore 
than $15 m illion o r  abou t 6 percen t. O f th e  
rem aining 5 percen t, gold p ro d u c tio n  to ta led  only  
$679 ,000 , coal $278 ,000 , and th e  rem aining $10 
m illion included sm all p ro d u c tio n  o f b a rite , an­
tim ony , silver, copper, gem sto n es , m ercury , peat, 
p latinum  group m etals, building s to n e  and tin .
I n  considering Alaska’s energy po ten tia ls 
hyroelectric  pow er should  no t be overlooked  b u t I 
will n o t discuss th is  in any deta il. Sufficient to  
note th a t th e  estim ated  gross th eo re tica l pow er 
from  A laska’s p o ten tia l sites, ranks second only to  
W ashington am ong th e  States and  is abou t 12 per­
cent o f  the na tiona l to ta l. The p resen t use o f th is  
energy source is lim ited .
T he po ten tia l energy sources from  A laskan 
m inerals o th e r  th an  petro leum  can  be sum m arized 
ra ther briefly . The coal resources o f  Alaska have 
been estim ated  by Barnes, o f the  U .S .G .S., as m ore 
than 130 billion to n s  including a b o u t 19.5 billion 
tons o f  b itum inous coal and 110.5 billion tons o f  
subb itum inous coal and lignite. M ost o f A laska’s 
coal resources are in  th e  A rctic b u t the  p ro d u ctio n  
to  da te , fluc tuating  betw een  6 5 0 ,0 0 0  and 850 ,0 0 0  
tons, com es m ostly  from  so u th e rn  Alaska in th e  
N enana and M atanuska coal fields along th e  rail­
way belt. In  view o f  the  vast coal resources o f the  
con term inous U.S., th e  possible fu tu re  m arkets fo r 
Alaskan coals are th e  developm ent o f a chem ical 
industry  in the  S ta te  and foreign export. T he U.S. 
Bureau o f Mines has reported  th a t  some A laskan 
coals are suitable fo r  use in coke blends w hich  are 
in great dem ands, especially in Jap an .
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Oil shale ex tends over a large area o f A rctic  
Alaska. Som e selected sam ples have yielded as 
m uch  as 150 gallons o f  crude oil per to n  o f  oil 
shale - very  rich , indeed. Sm all b u t anom alous 
am oun ts o f  m etals are p resen t in  som e o f th e  oil 
shale. How ever, th e  shale has been  caught up  in  a 
s tru c tu ra lly  com plex be lt along the  n o r th  fro n t of 
the B rooks Range and th u s  is n o t p resen t in large 
am oun ts in  any one  area. M ore da ta  are needed  on 
the geologic setting , tonnage, and  bulk grade.
R adioactive m aterials such  as u ran ium  and 
th o riu m  are  p resen t in som e A laskan rocks b u t do 
no t appear to  be co n cen tra ted  in large m ineable 
deposits. O ne sm all deposit o f  u ran ium  has been  
m ined at B okan Mine in so u th easte rn  Alaska and 
a n o th e r has been recen tly  rep o rted  in th a t region. 
O ur geologic stud ies to  d a te  ind ica te  th a t  large de­
posits o f u ran ium  such as those  o f th e  C olorado  
P lateau are n o t p resent in  A laska.
H ow ever, pe troe lum  is q u ite  a n o th e r s to ry  
and one th a t  began early in A laska’s h isto ry . Oil 
seepages in  C ook In let w ere k now n  to  th e  Russians 
as early  as 1853 and  those  along the  A rctic  C oast 
have been know n since a t least 1900. Drilling fo r 
oil along th e  Alaska Peninsula and in the  K atalla 
area began ab o u t 1900 an d  co n tin u ed  un til 1904. 
This period  o f  ex p lo ra tio n , A laska’s first oil boom , 
collapsed because o f  failure to  find  large deposits, 
high cost o f  exp lo ra tion , d ifficu lty  o f  ob tain ing  
title  to  lands u n d er the p lacer m ining laws in ef­
fec t, and because o f  co m p e titio n  from  rapid ly  de­
veloping oil fields in California.
A laska’s first oil field was discovered at 
K atalla in 1902. A bou t 154 ,000  barrels o f oil w ere 
p roduced  from  1902 to  1933 w hen part o f  the  
refinery  was destroyed  by  fire and th e  o p era tio n  
was shu t dow n.
A descrip tion  o f the  Cape Sim pson oil seep­
ages on  the  A rctic  Coast was first published by  the  
U.S.G.S. in  1909. Claims u n d e r th e  old m ining law 
were staked  in the  area o f  1920 and  1921 but w ere 
invalid because o f  the  new  leasing laws passed in 
1920.
This new  oil and gas leasing act and  th e  in­
creasing dem and fo r oil s ta r te d  a new A laskan oil 
boom  involving n o t only th e  accessible sou th  coast 
of Alaska b u t o th e r  m ore rem o te  areas such as 
A rctic  Alaska.
In 1923 ab o u t 37 ,000  square  m iles in n o r th ­
ern Alaska including th e  k n o w n  oil seepages at 
Cape Sim pson w ere set aside as Naval P e tro leum  
Reserve No. 4. T he region was exp lored  fo r the  
Navy by th e  U.S. G eological Survey in  1923 to  
1926 and th e  results w ere published  in  1930 as 
U.S.G.S. B ulletin  815 . T h a t re p o r t o u tlin ed  fo r th e  
first tim e th e  regional geologic se tting  o f  the  N o rth  
Slope and discussed the p e tro leu m  po ten tia l. Pos­
sible source rocks o f  pe tro leum  an d  struc tu res s u it­
able fo r accum ulation  w ere described. T he rep o rt
also cau tioned  w ould-be p ro spec to rs  against the 
adverse geographic fac to rs  and  the  consequentia l 
high costs — a cau tion  w hich is still relevant.
N othing m ore was done to  assess th e  p e tro ­
leum  possibilities o f n o rth e rn  A laska un til 1944 
w hen th e  U.S. Navy u n d e rto o k  a vast exp lo ra tion  
program  utilizing all th e  m odern  to o ls  of geology, 
geophysics, and drilling. In . the  period 1945 
th ro u g h  1952, 45 shallow  core tes ts  and 36 test 
wells were drilled m ostly  w ith in , b u t a few  ad­
jacen t to , NPR-4. Oil deposits  were discovered at 
U m iat (60  to  100 m illion barrels) an d  at S im pson 
(12  m illion barrels). A small heavy oil deposit, pos­
sibly a residual oil, was found  at F ish  Creek. Gas 
fields were found  at Barrow (5 to  7 billion cubic 
feet) and G ubik  (3 0 0  billion cubic fee t) and  pos­
sible gas fields were ind ica ted  by  drilling at M eade, 
Square Lake, and  W olf Creek.
The U.S. G eological Survey also partic ipa ted  
in  the  1944 to  1953 Navy ex p lo ra tio n  program . 
All o f the techn ica l data  and resu lts  have been 
e ither published  in th e  series o f U .S.G.S. P rofes­
sional Papers 301 th rough  305 o r are available 
th ro u g h  our office in M enlo Park.
M eanwhile in sou thern  A laska, drilling con­
tinued  sporadically  in the  1940’s an d  early  ’50’s 
w ith o u t success. In 1957 the  R ichfie ld  Oil C o rpo ­
ra tion  drilled the  first w ildcat test on  the  Kenai 
Peninsula and discovered th e  Sw anson R iver oil 
field. T his began A laska’s latest and m ost success­
ful oil boom . Since 1957 six oil fields and abou t 
16 gas fields have been  discovered in th e  C ook 
In let area. The reserves are es tim a ted  at no  less 
th an  1.5 and p robab ly  abou t 2 .6  b illion  barrels o f 
oil in-place and ab o u t 5 trillion  cubic  feet o f  gas. 
T he petro leum  p o ten tia l o f th e  u p p er C ook Inlet 
area is believed by som e to  be 2 to  3 tim es th a t o f 
th e  estim ated  reserve, bu t o th ers  have expressed 
d isappo in tm en t in the  recent slow dow n o f  dis­
coveries in  th a t province.
T he success a t C ook In let s tim u la ted  p e tro le ­
um  exp lo ra tion  th ro u g h o u t th e  S ta te . A fte r the 
close-out in 1953 o f  th e  U.S. Navy program  no 
wells had been drilled on th e  N o rth  Slope until 
1963. Seven wells were drilled from  1963 to  1965 
in  the general region o f the U m iat and  G ubik  dis­
coveries. In 1966 the  A tlan tic-R ichfie ld  C om pany 
drilled a dry hole 70 miles east o f  U m iat and 
British Petro leum  drilled tw o tests near the  Col­
ville D elta th a t were com pleted  as d ry  holes bu t 
w ith  show s o f oil. In  1967 A R CO  drilled th e  dis­
covery well near P rudhoe Bay b u t th e  size o f  the 
discovery was n o t published u n til 1968 w hen an 
estim ate  o f 5 to  10 billion barrels was announced . 
The struc tu re  was described as very large and  very 
p roductive. Soon speculative reserve figures as high 
as 40 billion barrels a t P rudhoe Bay and  up to  100 
billion in  A rctic Alaska were being q u o ted  in the 
trade  journals.
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The h isto ry  and  ob jec tives o f  th e  several tes t 
w ells in n o r th e rn  Alaska leading u p  to  th e  P rudhoe 
discovery are discussed in  som e de ta il in  U .S.G .S. 
P rofessional Paper 305 and  w ere sum m arized  a t a 
sym posium  on N o rth  S lope geology held  in Palo 
A lto , C alifornia, in F e b ru a ry , 1970. T he p ro ­
ceedings o f  th is  sym posium  have been  published  
by  th e  Pacific S ec tion  o f  th e  A m erican  A ssociation  
o f  P etro leum  G eologists.
So m u ch  fo r  a very b rie f and  sk e tc h y  h isto ry  
o f oil e x p lo ra tio n  in A laska. Perhaps o f  g rea ter 
in te res t to  th is sym posium  is th e  fu tu re  pe tro leu m  
p o ten tia l o f  A laska. T o be su re , th ere  is no  w ay of 
know ing  w ith  an y  high degree o f accu racy  the  
a m o u n t o f  und iscovered  oil an d  gas in  A laska. F ig­
ures, even fo r k n o w n  reserves in  C o o k  In le t and 
th e  N orth  S lope, range b y  a fa c to r  o f  tw o  o r m ore . 
S ta tis tica l p ro jec tio n  o f  fu tu re  discoveries w ould  
n o t be reliable because o f rela tively  lim ited  p ro ­
d u c tio n  and  sh o rt h isto ry  o f  d eve lopm en t. M ost of 
A laska’s sed im en ta ry  basins are in a very early  
stage o f e x p lo ra tio n  in sp ite  o f  th e  long  h isto ry  o f 
activ ity . A laska’s p e tro leum  p o te n tia l can be as­
sessed best by a s tu d y  o f  its geology and  by com ­
parison  w ith  o th e r  k now n  p e tro life ro u s  regions.
The general geology o f  A laska an d  com pari­
sons w ith  o th e r  w estern  regions o f N o r th  A m erica 
are sum m arized  in  the several papers I have laready  
c ited  and  I will discuss th em  o n ly  in  general term s 
here . T he geology and  geography  o f  A laska are 
grossly sim ilar to  the  w estern  p a rt o f  the  con­
term in o u s  U n ited  S tates and w estern  C anada. T he 
m ajo r geologic belts  and  m ajo r m o u n ta in  system s 
can be traced  across w estern  C anada in to  Alaska. 
T h e  Alaska R ange can be com p ared  geologically 
w ith  the  Sierra Nevada o f  C alifo rn ia ; the  Kenai- 
C hugach  M ountains w ith  th e  C oast R ange; the  
C ook  In le t-S usitna  and C opper R iver low lands be­
tw een  these  m o u n ta in  ranges w ith  th e  G reat Val­
ley  of C alifo rn ia . In b o th  A laska and  C alifornia, 
M esozoic rocks in  the  low land  belts  have sim ple 
s tru c tu re s  and good  reservoir rocks an d  b o th  are 
petro liferous.
The B rooks Range has been  com pared  w ith  
th e  R ocky  M ountains o f  th e  co n te rm in o u s  U.S. 
an d  w estern  C anada. A lth o u g h  th ere  are  m any  sim­
ilarities, b o th  s tra tig raph ic  and  s tru c tu ra l, recen t 
w o rk  has d raw n  a tte n tio n  to  a possib le geologic 
h isto ry  m ore closely re la ted  to  o th e r  A rctic  re­
gions, p a rticu la rly  the  C anad ian  A rc tic  Islands and 
W rangel Island o f f  the coast o f  Siberia.
A laska’s p e tro leu m  p o te n tia l has been  assessed 
o n  the basis o f  geologic fac to rs  several tim es in  the 
p as t 30 years. T he  AAPG has sponso red  and  pub ­
lished  several o f  these studies. In  1941, P.S. Sm ith , 
o f  the  U .S .G .S ., published  a p ap er in  th e  B ulletin  
o f  AAPG on  “ Possible fu tu re  o il p rov inces o f Alas­
k a ” . T en  years later, D on  M iller, T om  Payne, and  I
again review ed th is sub jec t in  an A A PG  vo lum e. In  
1959  w e pub lished  a m ore co m p le te  sum m ary  o f  
th e  geologic fac to rs  bearing  o n  A laska’s p e tro le u m  
p o ten tia l. T his review  was u p d a te d  in 1964 in  a 
S enate  D ocum en t on  A laska and  in  1968 in  AA PG 
M em oir on  th e  N a tu ra l G ases o f  N o r th  A m erica. 
A b o u t a  year la te r  th e  N a tiona l P e tro le u m  C ouncil 
w as  asked  to  evaluate  th e  fu tu re  p e tro leu m  
p rov inces o f th e  U.S. and  again U .S .G .S . geologists 
p a rtic ip a ted . T h e  sum m ary  vo lum e has been  p u b ­
lished an d  the  d e ta iled  papers on p rov inces  will be 
p u b lish ed  as an  A A PG  M em oir.
In  all o f  o u r  A laskan  eva lua tions we have tr ie d  
to  assess the several fac to rs  w hich  have a h igh c o r­
re la tio n  w ith  the  o ccu rren ce  o f  p e tro leu m  in ­
c lud ing  p resence o f  o il and  gas seepages, possib le 
sou rce  beds, ty p e  and  vo lum e o f  sed im en ta ry  
rocks includ ing  possib le reservo ir beds, geologic 
s tru c tu re , geologic h is to ry , and , o f  cou rse , d e ­
v e lo p m en t a n d  p ro d u ctiv e  h is to ry . All o f  these  
fac to rs  w ere c o m p ared  w ith  o th e r  reg ions k n o w n  
to  be p e tro life ro u s.
T he  d efin ition  o f  A laska’s possib le p e tro leu m  
prov inces as defined  in U .S.G .S. B u lle tin  1094 is 
now  w idely used  in  th e  lite ra tu re . I w ill b riefly  
sum m arize th ese  provinces and  give th e  m ost re ­
cen t eva lua tion  based  on  th e  several papers  p re ­
pared  fo r  the NPC s tu d y . (See figure 1)
T he  A rctic  S lope P rovince, co m m o n ly  called 
th e  N o rth  S lope, has n o t o n ly  th e  largest reserve 
b u t  m ust be c re d ited  a t th is  tim e  w ith  th e  g rea test 
fu tu re  p o ten tia l. I t  is an  area o f  m ore  th a n
100 ,0 0 0  square  m iles o f w h ich  a t least 7 0 ,0 0 0  are 
considered  p o te n tia lly  p e tro life ro u s. T h e  average 
th ickness  o f se d im en ta ry  rocks is a b o u t 3 m iles 
and  th e  to ta l vo lum e a b o u t 2 1 0 ,0 0 0  cu b ic  miles.
T h e  fu tu re  p e tro leu m  possib ilities o f th e  
N o rth  Slope can  be considered  in  term s o f  th ree  
m ajor s tru c tu ra l an d  s tra tig rap h ic  belts. T he  P ru d ­
hoe  B ay field is lo ca ted  on  an e longa ted  p la tfo rm  
o r  shelf developed  over a basem en t h igh  th a t ex ­
ten d s  fro m  th e  easte rn  B rooks R ange to  P o in t Bar- 
row  a n d  possib ly  o n to  th e  c o n tin e n ta l shelf. T his 
A rc tic  p la tfo rm  as d e fin ed  b y  Brosge' an d  T ailleur 
o f  the  U .S.G .S. covers a b o u t 2 0 ,0 0 0  square  m iles 
along th e  A rc tic  C oast, m o st o f w h ich  has a high 
p o ten tia l.
T he  U m iat and  G ub ik  fields are  in C re taceous 
sandstones o n  an tic lin a l s tru c tu re s  a b o u t m idw ay 
b e tw een  the A rc tic  C oast and th e  f ro n t o f  the  
B rooks R ange near th e  ax is o f  th e  M esozoic C ol­
ville G eosyncline. S im ilar s tru c tu re s , ov er an area 
o f  a b o u t 4 2 ,0 0 0  square  m iles, are  like ly  p ro sp ec ts  
fo r  o il and gas d ep o sits  o f  a size com parab le  to  
those  a lready  discovered.
A s tru c tu ra lly  co m p lex  belt o f  M esozoic and  
Paleozoic ro ck s  covering an  area o f  a b o u t 8 ,0 0 0  
square  miles ad jacen t to  th e  n o r th  f ro n t  o f  th e
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w estern  B rooks R ange is com p arab le  to  th e  A lber­
ta foo th ills  and m ay  have p e tro leu m  possib ilities 
sim ilar to  this be lt in  Canada.
By virtue o f  its know n  reserves and  cu rren t 
p ro d u c tio n  the C o o k  In let p e tro leu m  province 
m ust be ranked  as second in  A laska. T h e  C ook 
In let fields are p a rt  o f  a m uch  larger geologic p ro ­
vince th a t  ex ten d s fro m  the  C h itin a  V alley  south- 
w estw ard  across C o o k  Inlet to  th e  tip  o f th e  Alaska 
Peninsula. The province inc ludes a long narrow  
wedge o f  m o d era te ly  de fo rm ed  m arine clastic 
rocks o f  upper M esozoic age an d  p red o m in ate ly  
nonm arine  rocks o f  T ertiary  age th a t  overlie a se­
quence o f o lder M esozoic and  Paleozoic rocks. The 
know n com m ercial deposits o f  o il and gas are in 
the  nonm arine  ro ck s  o f T ertia ry  age. R ocks o f  th is 
and possibly u p p e r  M esozoic age are believed to  
have th e  best possib ilities fo r  fu tu re  discoveries in 
th is province.
I t should  be n o ted  th a t  m any  of th e  Cook- 
In let deposits are o ffshore  on  th e  c o n tin e n ta l 
shelf. O ther sub-sea areas also ho ld  p rom ise fo r 
p e tro leum  developm en t. A laska’s c o n tin e n ta l shelf 
is nearly  equal in  size to  the  m ain land  and  is larger 
than  th a t  o f all o f  th e  o th e r  s ta te s  com bined . T he 
p o ten tia l o ffshore  areas described  in  th e  N ational 
P e tro leum  C ouncil review as th e  Pacific Margin 
T ertia ry  Province, th e  B ristol B ary  T ertia ry  P ro ­
vince, th e  Bering Sea Shelf, an d  the  B eaufort- 
C hukch i Sea Shelf. A lth o u g h  all are on  th e  c o n ti­
nen ta l shelf th e y  include a va rie ty  o f  geologic se t­
tings and  p resen t im posing log istic  p rob lem s in ­
cluding the  Polar Icecap.
T he  c o n tin e ta l shelf o f  th e  B eaufort and  
C hukch i Seas ex ten d in g  fro m  th e  A laska-Canada 
b o u n d a ry  west to  th e  assum ed In te rn a tio n a l D ate­
line, 169° west long itude, so u th  to  th e  Sew ard 
Peninsula and seaw ard  to  th e  200  m eter b a th y m e t­
ric c o n to u r  is an  area o f a b o u t 2 0 0 ,0 0 0  square 
miles. T he A rc tic  P la tfo rm  s tru c tu ra l rise, along 
w hich th e  B arrow  gas fie ld  and  S im pson and  
P rudhoe  Bay o il fie lds are lo ca ted  p robab ly  co n ­
tinues west o n to  th e  shelf and  ex ten d s  n o r th  a 
sho rt d istance o f f  th e  coast and  th e n  d ips seaw ard. 
R ecen t w ork b y  G ran tz , U .S .G .S ., in  co llab o ra tio n  
w ith  th e  U.S. C oast G uard  ind ica tes a seaw ard 
ex tension  o f th e  fo lded  C re taceo u s ro ck s  o f th e  
Colville geosyncline and an ex ten s io n  o f th e  
B rooks Range fo ld  be lt in c lu d in g  th e  d istu rbed  
belt. T hus by  analogy  th is  sh e lf reg ion  has a 
p e tro leu m  p o te n tia l com parab le  to  th a t  o f  th e  
land area o f th e  N o r th  Slope.
S o u th  o f th e  B rooks R ange tre n d  o n  the  con ­
tin e n ta l shelf in  th e  v icin ity  o f  K o tzeb u e  S ound  
there  is a basin  o f  p robab le  T ertia ry  rocks th a t 
m ay have p e tro leu m  p o ten tia l.
O n the  Bering Sea Shelf, Scho ll and  H opkins, 
U .S .G .S., have described  th re e  possible targets fo r
p e tro leu m  ex p lo ra tio n , th e  N o rto n  B asin and  the  
P rib ilo f an d  Z em chung  depressions. All are be­
lieved to  be filled  w ith  C enozoic deposits  o f  an 
average th ick n ess  o f perhaps 3 ,0 0 0  fe e t  and a m ax­
im um  o f perhaps 6 to  7 ,000 .
The B risto l Bay p rov ince  is largely  an  o ffshore  
basin  and  sim ilar geologically to  o th e r  Bering Sea 
T ertia ry  basins. H ow ever, the  p rov ince  ex ten d s 
so u th  and  east on sh o re  in to  a lo w lan d  largely cov­
ered  by alluvial deposits  o f  Q u a te rn a ry  age. T o  the  
n o r th  and  n o rth w est th e  province is b o rd ered  by 
C re taceous shale and grayw acke a n d  sca tte red  in­
trusive rocks. T he  B risto l Bay p rov ince  is con ­
sidered p o ten tia lly  p e tro life ro u s  on  th e  basis o f  a 
fa irly  th ick  sequence o f  m arine a n d  coal-bearing 
non m arin e  rocks o f T e rtia ry  age, a geologic se ttin g  
som ew hat rem in iscen t o f  Cook In le t. The p ros­
pective area is n o  less th a n  7 ,500  sq u a re  m iles and 
th e  average th ickness o f  sed im en tary  ro ck s  perhaps
8 .0 0 0  to  10 ,000  feet.
T he Pacific M argin T ertiary  P rov ince has re­
ceived th e  m ost a tte n tio n  o f all th e  A laskan  o ff­
shore  p rospec ts  and  has also been a p rim e onshore  
target. T he  province as described  by  P lafker, 
U .S .G .S., in the  fo rth co m in g  NPC s tu d y  ex ten d s  
fro m  C h iriko f Island o n  th e  w est to  Cross S ound  
in  so u th easte rn  A laska. I t  is 900  m iles long a n d  2 
to  60 m iles w ide o n sh o re  and acco rd ing  to  V on 
H uene, L a th ram , and R eim netz , U .S .G .S ., ex ten d s  
o ffshore  to  the  edge o f  the  c o n tin e n ta l shelf. Plaf­
k e r  estim ates th a t  th e  to ta l land a n d  co n tin en ta l 
she lf area  underla in  by  T ertia ry  ro c k s  is ab o u t
4 0 .0 0 0  square  miles.
T he ab u n d an t o il and gas seepages in  the 
K atalla, Y akataga, an d  M alaspina d istric ts , k n o w n  
since 1896, have been  th e  m ajor fac to rs  en co u r­
aging ex p lo ra tio n  in th is  province. Seventy-one 
te s t and  developm en t wells have b e e n  drilled  and 
one  oil field  was discovered at K atalla.
O th er possible p e tro leu m  p rov inces o f A laska 
as described in  ou r 1959 paper are o n  land  and 
include  the Y u k o n-K oyukuk , Y ukon-P o rcup ine  
several in te r io r  low lands, and tw o  sm all areas in 
so u th eas te rn  A laska, th a t  included  rela tive ly  un ­
d istu rb ed  sed im en tary  rocks. M ore rec e n t geologic 
m apping  and s tu d y  suggests th a t th ese  provinces 
are  less likely to  be p e tro life ro u s  th a n  previously 
described.
T he Y u k o n -K o y u k u k  Province w as orig inally  
th o u g h t to  be a large single basin  o f  M esozoic 
rocks w ith  relatively  sim ple s tru c tu re . T w o deep 
tes ts  w ere drilled  in 1960-1 and  b o th  w ere dry. 
R ecen t field  stud ies b y  P a tto n , M iller and o th ers  
have d em o n stra ted  th a t  the  Y u k o n -K o y u k u k  p ro ­
vince is n o t one  depositiona l tro u g h  b u t  parts  o f  at 
least tw o  w ith  a com p lex  h isto ry  o f  in trusive and 
ex trusive volcanism . T h e  s tru c tu re  o f  the  province 
is exceedingly com plex  and  cu t b y  ex tensive fau lt
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system s. T h e  p e tro leum  p o te n tia l o f  th is  province 
no w  appears to  be lim ited .
R ecen t field  stud ies by  B rabb  and  C hurk in  in 
th e  Y ukon-P orcup ine  Province in d ica te  a m uch  
sm aller p rospective  area th an  th e  15 ,000  square 
m iles originally  envisioned. H ow ever, a th ick  se­
quence  o f  sed im en tary  rocks rep resen ting  nearly  
every period  o f  geologic tim e is exposed  in  the  
province. T he to ta l aggregate th ick n ess  is a b o u t
3 7 ,0 0 0  fee t and  includes oil shales a n d  o th e r  o r­
ganic-rich rocks, and reef-like carbonates. H ow ­
ever, the  s tru c tu re  o f the  area is com plex  and on ly  
a very  sm all area  appears to  w o rth  te s tin g  fo r  pe­
tro leum .
An arcua te  b e lt o f low lands in in te rio r A laska 
was first inc luded  as possible p e tro leu m  provinces 
in o u r 1959 bu lle tin . In d ica tio n s  and  argum ents 
fo r possible p e tro leu m  accu m u la tio n s  included  gas 
show s in som e shallow  tests, th e  possib ility  th a t 
T ertia ry  m arine rocks o r  o th e r  favorable rocks 
m ight underlie  th e  Q ua te rna ry  sed im en ts  w hich  fill 
th ese  to p o g rap h ic  basins, and th e  possib ility  th a t 
som e of these  basins m ay  be s tru c tu ra l as w ell as 
topograph ic . R ecen t evidence, includ ing  geologic 
m apping  and  geophysical surveys, argues against 
th e  possib ility  o f  com m ercial p e tro leu m  deposits 
in these  low lands excep t fo r possible sm all m e th ­
ane gas accum ulations.
Igneous and  m etam o rp h ic  rocks underlie  m ost 
o f  so u th eas te rn  Alaska. H ow ever tw o  areas, H eceta  
and  K eku Islands, were n o ted  in  th e  1959 b u lle tin  
as  b e in g  anom alously  underla in  b y  u n m eta ­
m orphosed  Paleozoic o r M esozoic rocks and co n ­
ceivably cou ld  include p e tro leu m  deposits. A th ird  
area ex tend ing  fro m  A dm ira lty  Island to  Z arem bo
Island includes T ertiary  coal-bearing beds and  this 
conceivably could  con ta in  p e tro leum  deposits. 
H ow ever, th ere  is no  d irec t evidence o f p e tro leu m  
and  th e  areas are rela tively  small.
T h a t A laska’s p e tro leu m  p o ten tia l is vast is no 
longer in question . T he  know n and  p o ten tia l re­
serves a t P rudhoe Bay are given by  th e  NPC study  
a t 31 .3  b illion  barrels o f oil-in-place o f  w hich  12.5 
b illion  barrels are considered  recoverable. T h e  re­
serves a t C ook In le t are e s tim a ted  a t 2.6 b illion 
and  0 .5  b illion recoverable c rude  oil. In ad d itio n  
to  these  know n and  p o ten tia l reserves, speculative 
reserve estim ates by the  a u th o r  o f  the  N ational 
P e tro leum  C ouncil S um m ary  are q u o ted  as 43.5 
b illion  barrels o f oil-in-place and 17.4  b illion  bar­
rels o f  recoverable oil. T he NPC to ta ls  for know n , 
p o ten tia l, an d  speculative reserves fo r  all o f  Alaska 
are 82 .6  b illion in-place and  32.5 recoverable. I 
believe these estim ates are realistic  in  light o f  pre­
sent geologic know ledge, b u t m y edu ca ted  guess is 
th a t  th e y  are conservative. T he biggest u n k n o w n  is 
th e  A laskan c o n tin en ta l shelf. Favorable resu lts  on 
th e  shelf could  easily double  th e  es tim a ted  p e tro le ­
um  resources o f  Alaska.
T his rosy  p ictu re  w ould  be in com ple te  if  I did 
n o t a t least m en tion  the  th o rn y  p rob lem s o f  ter­
rain , a rc tic  env ironm en t and  th e  geologic hazards 
o f  perm afro st and active seism ic zones. T he U.S. 
G eological Survey is co llecting  data  on  these p ro b ­
lem s as well as on th e  m ineral resources. T h e  cur­
ren t dem and  fo r d a ta  and eva lua tion  is in  danger 
o f  o u tstr ip p in g  ou r capac ity  to  p rovide th is  in fo r­
m ation . T here  is a real danger th a t land use deci­
sions will be m ade w ith o u t ad eq u ate  know ledge of 
th e  geology and  terrain .
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